Objective-To assess respiratory symptoms among hairdressers in Norway. Methods-The study was based on a questionnaire sent to 100 hairdressers (91% responding) and 95 oYce workers (84% responding). The questionnaire sought information about allergy, respiratory symptoms in the past year, and symptoms after exposures to diVerent types of pollutants, working conditions, and smoking habits. A population based control group was established because the hairdressers and oYce workers diVered in age and smoking habits. Results-The prevalence of respiratory symptoms in the past year did not diVer significantly between hairdressers and oYce workers after adjusting for age, atopy, and smoking. The hairdressers over 40 years of age reported significantly more symptoms-such as wheezing and breathlessness-in the past year than the oYce workers of the same age. Compared with the population based control group, both hairdressers younger than 30 and those over 40 reported more symptomssuch as breathlessness in the past year. The oldest hairdressers reported such symptoms as wheezing and breathlessness more often than did the younger hairdressers. These diVerences in breathlessness were significant after adjusting for smoking and wheezing. The same trend was not found among the oYce workers. The hairdressers reported significantly more wheezing, breathlessness, runny eyes, and blocked or runny nose from exposure to hair dyes, permanent oils, bleaching powder, and other chemicals used in a hairdressing salon, compared with the oYce workers. Prevalence of symptoms during exposure to other types of generel pollutants was similar in the two groups. Conclusions-Hairdressers are exposed to low levels of various irritating chemicals every day. The prevalences of acute symptoms related to the exposure of hairdressers to hairdressing chemicals are very high. Hairdressers, especially the oldest hairdressers, have more asthma-like symptoms than the control groups. (Occup Environ Med 2001;58:780-785) 
Exposure to high concentrations of gases, vapours, and fumes in a workplace may cause respiratory symptoms and bronchoconstriction by various pathophysiological mechanisms. This has been found in workers with high exposure to organic dust and paint, including welding, 1 and may be caused by the direct eVect on irritant receptors or mucosal inflammation of the bronchus. Of current interest is whether workplace exposure to low concentrations of gases, vapours, and fumes may cause respiratory symptoms and airway obstruction.
Employees in a hairdressing salon are periodically exposed to various chemicals in permanent oils, hair dyes, and hair lacquers capable of producing respiratory symptoms. [2] [3] [4] Some of these chemicals are considered to be allergens; other chemicals are irritants, and both may cause acute, non-specific respiratory tract reactions shortly after exposure. Persulfate salts and hair dyes have, for example, been associated with chronic and recurring asthma in hairdressers and chemical workers. [5] [6] [7] [8] [9] Little is known about the prevalence of diVerent types of airway symptom caused by these highly reactive, low molecular weight chemicals present in hairdressing salons. Such knowledge would be important in preventing chemical hazards in these workplaces. 10 The aims of this study were to examine the self reported prevalence of respiratory symptoms among hairdressers and to estimate the risk of such symptoms among hairdressers compared with two unexposed control groups.
Material and methods

POPULATION
The survey was a cross sectional study performed in the city of Bergen, on the southwestern coast of Norway. The study included hairdressers who were exposed to chemicals, and oYce staV served as unexposed controls. Both groups included women only.
To avoid a study dominated by hairdressers with a brief period of chemical exposure, the exposed group was restricted to 100 women who had worked as hairdressers for at least 2 years. The youngest hairdressers tend to do most of the hair washing and less of the work that may cause chemical exposure, and many of these young hairdressers change occupation often.
The hairdressers had worked in 35 diVerent salons; 50% were members of the employers' federation and 50% were not. Both member salons and non-member salons were included, as they might diVer in size and ventilation conditions.
Ninety five oYce workers from eight companies were invited to take part in the survey. The hairdressers and the oYce workers were selected from the same geographical area and were all city residents.
At this time indoor air and sick building syndrome were very common in Scandinavia. 11 The women in our population knew that we were focusing on allergy and airway symptoms. During the study period we realised that the oYce workers were discussing indoor air problems more than hairdressers and we feared that oYce workers might not be a good control group. A population based control group was therefore obtained by including data from a population based cross sectional study in Bergen, performed in 1988. 12 With an additional control group, it was possibile to compare the oYce workes with a population without the same focus on allergy and airway symptoms. The survey was a two phased cross sectional study performed in the city of Bergen and surrounding municipalities in the county of Hordaland on the south west coast of Norway. A random sample of 3740 people between 15 and 70 years old were sent a postal questionnaire and 90% responded. A new random sample of 1512 subjects were invited to a lung health examination and blood sampling, the response rate was 84%. The purpose of this study was to estimate concentrations of IgE and prevalences of some specific IgE antibodies in a general population. Each hairdresser was age and sex matched to three controls drawn from this study.
QUESTIONNAIRE
The questionnaire was sent by post to the hairdressers and oYce staV in October 1995. It was accompanied by a letter outlining the aims of the study. The questionnaire sought information on atopy, respiratory symptoms, smoking habits, previous occupations, and working hours each week. The occurrence of symptoms in the past year was obtained as the main outcome. Questions concerning atopy, age, smoking habits, and previous occupations were included because these factors may influence the answers to questions on respiratory symptoms. The wording of the questions on respiratory symptoms were: (1) Do you ever have wheezing in your chest? (2) Are you breathless? (3) Do you have cough for 2 weeks or more? (4) Do you have runny eyes? (5) Do you have blocked or runny nose? (6) Do you have hoarseness? The preprinted answers were no, yes-daily, yes-weekly, yes-each month, or yesonce in a while. The questionnaire also contained two questions on previous allergic and atopic diseases: Have you ever had one of the diseases: eczema, urticaria, hay fever, or asthma? Have you ever been allergy tested by a practitioner or in hospital? The recipients were asked to pick one of the preprinted answers yes, no, or do not know. Furthermore we asked if anyone in their family (mother, father, sister, brother, own children) has ever had one of the diseases: eczema, urticaria, hay fever, or asthma? The recipients were asked to pick one of the pre-printed answers yes, no, or do not know. Previous surveys in Norway have validated the questions on respiratory symptoms 13 and smoking habits. 14 The questionnaire also contained questions about airway symptoms related to diVerent types of pollutants: tobacco smoke, exhaust, perfume or spray, organic solvents or paint, pollen, animal hair, house dust mites, medicines, hair dyes, permanent oils, and bleaching powder. The preprinted answers were yes or no. Permanent oils, hair dyes, and hair bleach are capable of producing respiratory symptoms. The questionnaire also contained questions about how often they were dying or bleaching their hair and how often they were getting a permanent wave. The recipients were asked to select one of the preprinted answers: never; 1-5 times in your life; 1-5 times a year; and 1-5 times a month. The hairdresseres were asked how many hair treatment customers they had each week.
Atopy was considered to be present if the subject reported that she had had asthma, hay fever, urticaria, or atopic dermatitis at any time in her life. Asthmatic people were defined as those answering yes to the question: Have you ever been treated by a physician or hospital for asthma?
Subjects were classified as non-smokers if they had never smoked daily. Ex-smokers were those who had been smoking daily but stopped smoking before the study. Smokers were those who smoked daily at the time of the study. They were asked how many cigarettes they smoked daily.
The data from the population based control group were somewhat diVerent from the data obtained from the hairdressers and the oYce workers. These data had been obtained from another self administered questionnaire. Questions comparable with those in our present questionnaire were used. The responses about wheezing and breathlessness in the past year in our questionnaire were compared with the responses from the population based control group about ever having experienced attacks of breathlessness and wheezing in their chest.
Also, data about smoking in the population based control group were used. They had been asked whether they were current smokers, ex-smokers, or had never smoked.
STATISTICAL METHODS
The diVerences between the groups in prevalences of dichotinous variables-such as atopy and smoking-were tested by 2 test, and diVerences in continuous variables were tested by t test.
DiVerences in self reported lifetime eczema, hay fever, and asthma symptom prevalences between hairdressers and oYce workers were examined in logistic regression analyses adjusting for age (years) and current smoking (yes or no).
We also ran analyses adjusting for smoking with the groups non-smoking, low smoking exposure (< 10 cigarettes/day) and high smoking exposure (>10 cigarettes/day). However, as the results were unaltered we merely present the analyses based on adjustment for smoking as current versus non-smokers (yes v no).
We also examined diVerences in the prevalences of symptoms of wheezing, breathlessness, or runny nose after exposure to common irritants.
In similar analyses examining symptoms after exposures to hair treatment we included all hairdressers and only those oYce workers reporting any use of hair treatment products.
Each respiratory symptom was used as a dependent variable in a logistic regression analysis adjusting for age, atopy, and smoking habits.
Our power to detect small diVerences in symptom reporting between the hairdressers and oYce workers was low. For example, our power was <20% for detecting a significant diVerence in the prevalence of wheezing (35% v 29%) between the two groups (with a type I error of 0.10).
Results
The response rates were 91% for hairdressers (n=91) and 84% for oYce workers (n=80). The background variables for the hairdressers and the oYce workers are presented in table 1. The oYce workers were significantly older than the hairdressers. Significantly more hairdressers (50%) smoked than oYce workers (32%), and the hairdressers who smoked did so more than the oYce workers who smoked (12 v 9 cigarettes).
The hairdressers worked 32 hours a week on average and the oYce workers 36 hours. The mean employment time was 14 years for hairdressers and 16 years for oYce workers (p=0.15). The hairdressers treated (using air dye, permanent oil, bleaching powder) 13 customers a week, the oldest hairdressers (over 40 years) treated 15 customers and the youngest (under 30 years old) 11 customers each week.
The prevalences of hay fever and asthma did not diVer significantly between the hairdressers and oYce workers as a whole (table 2) , but oYce workers reported significantly more eczema than did hairdressers (p=0.05).
In age stratified analyses, hairdressers older than 40 reported more asthma (p=0.04), but less eczema (p=0.04) than the oYce workers in the same age group.
The occurrence of atopy in the family did not diVer significantly between the age stratified groups. 
HD (n=91) OW (n=80) OR (95%CI) HD (n=45) OW (n=15) OR (95%CI) HD (n=27) OW (n=19) OR (95%CI) HD (n=19) OW (n=46) OR (95%CI)
Eczema ( Eleven per cent of the hairdressers and 15% of the oYce workers had been treated by a physician or hospital for asthma.
The prevalences and odds ratio for airway symptoms during exposure to diVerent types of pollutants are presented in table 3. The prevalence of symptoms during exposure to the different pollutants were similar in the two groups, except that the hairdressers reported significantly more wheezing, breathlessness, runny eyes, and stuVed or runny nose when they were exposed to hair dyes, permanent oils, bleaching powder, and other chemicals used in a hairdressing salon. The hairdressers treated their own hair with chemicals (chemical treatment was defined as yes if they answered at least 1-5 times in their lifetime for the questions about how often they were dying, bleaching, or using permanent oils in their own hair) more often than the oYce workers (92% v 68%). OYce workers who did not treat their own hair are not exposed to hairdressing chemicals. In our questionnaire they answered that they had no symptoms when they where not exposed, because of this we excluded them from the calculations.
As diVerences in age, atopy, and smoking may influence the results, the odds ratios of the defined respiratory conditions adjusted for these factors are presented in table 3.
The hairdressers and oYce workers did not diVer overall in the prevalence of respiratory symptoms in the past year (yes or no, fig 1) . The odds ratios for respiratory symptoms in the past year were calculated and adjusted for age, atopy, and smoking (table 4). The hairdressers over 40 reported significantly more symptoms-such as wheezing and breathlessness in the past year-than did the oYce workers of the same age (table 4). The questionnaire asked how often in the past year (daily, weekly, each month, once in a while) hairdressers and the oYce workers had airway symptoms. The oldest hairdressers reported symptoms-such as wheezing and breathlessness-more often than did the younger hairdressers (fig 2) . These diVerences in breathlessness (linear regression, p=0.02) and wheezing (linear regression, p=0.04) among younger and older hairdressers were significant after adjusting for smoking. The same trend was not found among the oYce workers.
POPULATION BASED CONTROL GROUP
The odds ratios for respiratory symptoms in the past year for hairdressers and the population based control group were calculated and adjusted for age and smoking (table 5). The diVerences in the prevalence of breathlessness were significant for the younger (<30 years) and the older (>40 years) women. The diVerences in the prevalence of wheezing were not significant in any age group after adjusting Wheezing Breathlessness
Prevalence of airway symptoms among hairdressers in Bergen, Norwayfor smoking. No information on atopy was available in the population based control group. We used symptoms in the past year for oYce workers and ever having symptoms in the population based control group. OYce workers younger than 30 years of age reported significantly more symptoms-such as breathlessness-than did the population based control group of the same age. In women over 40, the two groups did not diVer significantly. There were no significant diVerences in symptoms such as wheezing between oYce workers and the population based control group.
Discussion
This study has shown that the prevalence of airway symptoms was similar between hairdressers and oYce workers in Bergen during the past year. However, hairdressers over 40 reported significantly more wheezing and breathlessness than similar aged oYce workers and the younger hairdressers. The oldest hairdressers also reported more asthma and hay fever than the younger hairdressers and the oYce workers, whereas the oldest hairdressers reported less eczema then the oYce workers. OYce workers under 30 years of age reported more atopy (hay fever, eczema, and asthma) than did hairdressers in the same age group. These findings may be interpreted as the presence of a healthy worker eVect, supported by the observation that many hairdressers have to leave this occupation prematurely because of hand eczema. 15 It is impossible to work regularly as a hairdresser with hand eczema because hairdressers have to wash their hands often during the day. This probably reduces the prevalence of eczema in this group. The situation for airway symptoms is diVerent. Hairdressers who develop airway symptoms related to specific chemicals at work might be able to avoid these chemicals most days. But still they will have some exposure every day, and this exposure can cause more respiratory symptoms-such as wheezing and breathlessness-among the oldest hairdressers. The oldest hairdressers also had more customers than the younger ones.
Hairdressers are exposed to a broad range of irritative and allergenic chemicals in their work. 2 Few studies have been published on the prevalence of respiratory symptoms and diseases. 10 The prevalences of upper respiratory symptoms-such as cough and runny eyes-in hairdressers in the present study are similar to those among hairdressers in Finland. 10 Leino et al also concluded that the prevalences of respiratory symptoms among hairdressers are unacceptably high. Bakke et al showed that 9% of a general population in Bergen not exposed to dust or gas reported breathlessness and 16% reported wheezing. 16 However, in our study group of hairdressers and oYce workers, the prevalences of wheezing and breathlessness were lower than the estimated prevalence of these symptoms in the general population of Bergen.
Bakke et al found eczema in 38% of women of 20-29 years, and in 36% of women of 30-39 years. 17 This is about the same as the prevalence among the hairdressers; the oYce workers reported more.
In both study groups the prevalence of asthma-like symptoms (wheezing and breathlessness) was much higher than in the general population in the Nordic countries. 18 The reason why we did not find any diVerences between hairdressers and oYce workers was that the oYce workers did not represent a common population of women. The oYce workers reported significantly more symptoms-such as breathlessness-than did the population based control group. These findings agree with our other results, as our study shows diVerences between the two control groups. 12 Our control group of oYce workers reported more asthma-like symptoms than did women from the population based control group. At the time of this study, indoor air among oYce workers was of current interest and was being discussed in the newspapers. Many oYce workers complained about poor ventilation and a lack of fresh air at work. The interest in indoor air quality may explain some of the high prevalences of reported symptoms among oYce workers in this study. This is confirmed by the results from the population based group who had less symptoms. The sick building syndrome was focusing on oYce buildings and not in the same way on industrial workplaces-such as hairdressing salons.
11
This study used a self administered questionnaire. This is an inexpensive method of examining a population. A questionnaire is useful for assessing well defined work taskssuch as those in our questionnaire. 19 The clinical manifestations may, however, vary greatly for self reported diagnosis of eczema, asthma, and hay fever. However, this was the case for both exposed and unexposed groups. A respiratory symptom questionnaire may also avoid some of the bias related to the diagnoses of the subjects.
The validity of self reported respiratory symptoms may diVer in various groups; smokers tend to underreport respiratory symptoms because they are considered normal in smokers. 20 Fifty per cent of the hairdressers and 32% of the oYce workers were current smokers. This means that respiratory symptoms might have been underreported among the hairdressers. 21 Despite this, the oldest hairdressers reported more symptoms than did a general population. 16 We used a population based control group from another study, the responders in that study answered a standardised questionnaire. 20 Our questionnaire was made up of almost the same questions as that of Omneaas et al. We asked for symptoms in the past year and Omenaas asked for symtoms ever, because of this the prevalences could be highest in the population based group. That study was carried out 8 years before our survey, but there is no documentation that airways symptoms have increased in this period.
Recall bias might be a problem in questionnaire studies. Some hairdressers might recall airway symptoms better than oYce workers. However, the hairdressers also wanted to express their thoughts that hairdressing is a nice occupation, and airway symptoms might therefore have been underreported. The known confounders (age, atopy, and smoking) of asthma and chronic bronchitis were important and were thus included in the logistic regression model when the prevalences and incidences of respiratory symptoms were calculated. Other factors may influence the data, but this is not likely.
The response rate was very high, and the hairdressers were randomly selected from diVerent hairdressing salons. The selected salons included both members and nonmembers of the employers' federation. This means that the results from this study are representative for hairdressers in general and not only the hairdressers represented in the study.
The hairdressers are exposed to diVerent irritating chemicals every day. The prevalences of symptoms related to the exposure of hairdressers to hairdressing chemicals are very high. We have shown in this study that hairdressers, and especially the oldest ones, have more asthma like symptoms than the control groups. One reason for this can be that the past exposures were higher, and some of the products have also been changed.
Further work is needed to prevent work place exposures in hairdressing salons. Follow up studies should be performed to assess the eVects of reducing exposure to hairdressing chemicals.
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